In the title compound, C 22 H 23 ClN 2 O 2 S, the chlorophenyl ring is inclined to the pyridine ring of the isoquinoline ring system by 79.78 (4) . The cyclohexane ring adopts a flattened boat conformation. In the crystal, dimers form through complementary sets of inversion-related O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds. These are connected into zigzag chains along the c-axis direction by pairwise C-HÁ Á ÁN interactions that also form inversion dimers.
Structure description
It is well known that partially hydrogenated isoquinoline derivatives exhibit antifungal activity by inhibition of the enzymes in sterol biosynthesis (Krauss et al., 2014; Zhu et al., 2006) . The influence of substitution of the aromatic rings of tetrahydroisoquinolines (THIQ) on their anti-fungal activities has also been reported (Bojarski et al., 2002) . In the light of such findings and as part of our studies in this area, we report herein the synthesis and crystal structure of the title compound.
In the title molecule (Fig. 1) , the dihedral angle between the 4-chlorophenyl ring and the pyridine ring of the tetrahydroisoquinoline ring system is 79.78 (4) . A puckering analysis of the C1-C6 ring yielded the parameters: Q = 0.521 (2) Å , = 52.8 (2) and ' = 37.5 (2) and the substituted cyclohexane ring can best be described as adopting a flattened boat conformation. In the crystal, O1 acts as a bifurcated acceptor, forming C5-H5Á Á ÁO1 i and C14-H14Á Á ÁO1 i inversion dimers, Table 1 , that enclose R 1 2 (6) rings. Classical O1-H1Á Á ÁO2 i hydrogen bonds strongly reinforce these dimers and generate data reports R 2 2 (12) rings. These pairs of molecules are connected into zigzag chains along the c axis by inversion-related C18-H18Á Á ÁN2 ii interactions, Figs. 2 and 3. These chains stack to form layers parallel to (110).
Synthesis and crystallization
A mixture of 7-acetyl-8-(4-chlorophenyl)-1,6-dimethyl-6hydroxy-3-thioxo-2,3,5,6,7,8-hexahydroisoquinoline-4-carbonitrile (10 mmol), ethyl iodide (10 mmol) and sodium acetate trihydrate (11 mmol) in ethanol (30 ml) was heated under reflux for 1 h. The precipitate that formed after cooling was Detail of the intermolecular interactions (O-HÁ Á ÁO, C-HÁ Á ÁO and C-HÁ Á ÁN hydrogen bonds are shown, respectively as red, black and purple dashed lines). [Symmetry codes: (i) 1 À x, 2 À y, Àz; (ii) 1 À x, 2 À y, 1 À z].
Figure 3
Packing viewed along the b axis (color code for hydrogen bonds is given in Fig. 2) . Computer programs: APEX3 and SAINT (Bruker, 2016) , SHELXT (Sheldrick, 2015a), SHELXL 2014/7 (Sheldrick, 2015b) , DIAMOND (Brandenburg & Putz, 2012) and SHELXTL (Sheldrick, 2008) . Table 1 Hydrogen-bond geometry (Å , ). (17) 154 (2) C18-H18Á Á ÁN2 ii 0.98 (2) 2.56 (2) 3.538 (2) 174 (2) Symmetry codes: (i) Àx þ 1; Ày þ 2; Àz þ 1; (ii) Àx þ 1; Ày þ 2; Àz.
Figure 1
The title molecule with the labeling scheme and 50% probability ellipsoids.
collected and recrystallized from ethanol in the form of colorless needles. Yield: 80%, m.p.: 450 K. IR: 3420 (OH), 2225 (CN), 1710 (CO) cm -1. 1 H NMR (CDCl 3 ): 6.8-7.3 (dd, 4H, Ar-H), 4.2-4.4 (d, 1H, CH at C-7), 2.8-3.2 (m, 5H: SCH 2 , CH at C-8 and CH 2 of cyclohexanone ring), 1H, CH at C-7), 2.0 (s, 3H, COCH 3 ), 1.8 (s, 3H, CH 3 at C-1), 1.2-1.5 (m, 6H, CH 3 at C-6 and CH 3 of the ethylsulfanyl group).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 .
data-1
IUCrData ( Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 1.09551 (4) 0.23534 (4) 0.31423 (3) 0.03778 (13) S1 0.14426 (4) 0.89211 (5) Geometric parameters (Å, º)
Cl1-C16 1.7398 (14) C10-H10A 0.987 (19) S1-C8 1.7603 (14) C10-H10B 0.99 (2) S1-C21 1.805 (2) C10-H10C 0.98 (2) O1-C3 1.4273 (16) C11-C12 1.495 (2) O1-H1 0.87 (2) C12-H12A 0.96 (2) 
